The static spherically symmetric solution for R ± μ 4 /R model of f (R) gravity is investigated. We obtain the metric for space-time in the solar system that reduces to the Schwarzschild metric, when μ tends to zero. For the obtained metric, the deviation from Einstein gravity is very small. This result is different from the other results have been obtained by equivalence between f (R) gravity and scalar tensor theory. Also it is shown that the vacuum solution in the solar system depends on the shape of matter distribution which differ from the Einstein's gravity.
proceeding as predicted by general relativity, if the universe is homogeneous, spatially flat, and filled with relativistic matter. This problem led to several theoretical models for example quintessential scenarios [5] which generalize the cosmological constant approach [6] , higher dimensional scenarios [7, 8] or the resort to cosmological fluids with exotic equation of state [9] . Also, an interesting approach is f (R) theories of gravity which generalize the geometrical part of Hilbert-Einstein lagrangian [11, 12, 15, 16, 18] . Indeed it was shown [19] it is possible to construct f (R) model realizing any given cosmology. One of the initiative f (R) model supposed to explaining the positive acceleration of expanding universe has f (R) action as f (R) = R − μ 4 /R [12] . In this model, for large values of Ricci scalar, R μ 2 , f (R) function tends to f (R) = R, so we expect for these values of R the modification become negligible but for small values of Ricci scalar, R μ 2 , f (R) action is not the linear one thus for this values of Ricci scalar gravity is modified. Because for large values of R the modification is negligible, this model can not explain the inflation but there is several viable models unifying inflation and late time acceleration [20, 21] .
After proposing the f (R) = R − μ 4 /R model it was appeared this model suffer several problems. In the metric formalism, initially Dolgov-Kawasaki discovered the violent instability in the matter sector [22] . The analysis of this instability generalized to arbitrary f (R) models [23, 24] and it was shown in
Thus we can deduce R − μ 4 /R suffer the Dolgov-Kawasaki instability but this instability removes in the R + μ 4 /R model, where μ 4 > 0. Of course, it was shown adding the positive power of Ricci scalar to R − μ 4 /R model removes this instability [16] and later, a number of models which don't suffer this instability appeared in [20, 21] . Furthermore one can see in the R −μ 4 /R model the cosmology is inconsistent with observation when non-relativistic matter is present. In fact there is no matter dominant era [25] [26] [27] . But it was shown that matter dominant era in other modified gravity (contrary to claims of [25] [26] [27] ) may occur as is shown in [19, 27, 39, 40] . There are different scenarios for that as is explained in review [39] . However the recent study shows the standard epoch of matter domination can be obtained in the R + μ 4 /R model [28] .
It is obvious that a viable theory of gravity must have the correct newtonian limit. Indeed a viable theory of f (R) gravity must pass solar system tests. After the R−μ 4 /R was suggested as the solution of cosmic-acceleration puzzle [12] , Chiba [29] argued that this theory is inconsistent with solar system tests. This claim was based on the fact that metric f (R) gravity is equivalent to ω = 0 Brans-Dicke theory, while the observational constraint is ω > 40,000. In fact Chiba claim that if modifications become important recently the scalar field is generically light so the value of post newtonian parameter γ P P N is practically independent of the mass of scalar field. Thus in this theory γ P P N = 1/2. But this is not quite the case and by using equivalence between f (R) gravity and scalar tensor gravity one can find models which are consistent with the solar system tests where this consistent can be made by giving the scalar a high mass or by exploiting the so-called chameleon effect [30] . If the mass of scalar field is large the scalar become short-ranged and therefore has no effect in solar system test. Typical models with high mass have been considered in [16, 29, 41] . In fact the solution of the solar system tests problem has been given in [16, 41] 
